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The Navy Tactical Environmental Support System Next Century (TESS(NQ) collects, j 
analyzes, displays and disseminates METeorological and OCeanographic (METOC) 
products. TESS provides the METOC community with the tools necessary to view 
dimensional atmosphere and ocean environments over time. In addition, tailored METOC 
and data are sent to on-scene decision-makers (warfighters) so they can run their own appli 
interpret the impact of the METOC environment on operations. 

TESS relies on the Tactical Environmental Data Server (TEDS) RDBMS (relational 
management system) and operates in a heterogeneous network environment TEDS is imp 
using Informix in a client-server mode. The TESS(NC) Concept of Operations an> 
architecture require that the METOC Database be distributed both in terms of application 
METOC data and products (API segments) and in terms of physical location of the data re; 
(Data segments). RemoteTEDS is a software library, interchangeable with the existing TED 
to provide applications access to the TEDS database. RemoteTEDS uses CORBA to irapk 
TEDS APIs across a computer network (TCP/IP). 

This paper will summarize the experiences of Naval Research Laboratory, Monterey, Ca! 
implementing RemoteTEDS in a prototype demonstration, the Tactical Atmospheric ; 
Syatem/Real-Time (TAMS/RT). 

INTRODUCTION TO TESS AND TEDS 

The Navy Tactical Environmental Support System Next Century (TESS(NC)) suppc 
ships and shore sites and interfaces with a variety of Navy r^mm.nH tnd Control, Commu 
and Computers, and Intelligence (C4I) systems. The NITES (Navy Integrated Tactical Envir 
Subsystem) Version I provides the METOC Community with the tools necessary to view 
dimensional atmosphere and ocean environments, manipulate the data, and use their pre 
training to produce value-added products in support of the on-scene commander. The > 
version provides on-scene operational decision-makers, i.e., the warfighters, with the abilitj 
tailored METOC products within the tactical arena so mat the operational decision-maker ce 
interpret the direct impact of the METOC environment on warfare operations. NITES II aL< 
Tactical Decision Aids (TDAs) within the C4I architecture access to mnured METOC data 
m is tailored to aviation support NITES IV provides mobile support tor tactical users. Nl 
for foreign military sales. 
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UM Tactical Envwi ml Dm Server (TEDS) is ■ RDBMS (relational *-+m 
symtrn) developed scocuValiyforthe Navy ta provide eonlm tallied data to Trlinmttnt TEDS 
open» is a heterogeneous network enviiouuem and managet environmental data and products to 
Btpoonaoatyta«>dappüc«tioiuthmtierytOKOc«i«nd>am. TEDS was originally developed auag 
EMPRESS, bin it curreettrvmplemereodiismg Informix ■ a clieoMervcr mode. (TEDS schema on 
easily be ported to other RDBMS's such as Oracle or Sybase.) TEDS supports a single, logical access 
po« far aautapk. Physically oxstnrmt^ It supporetransperew access to the delate 
any member node. EDviroameutal data and products arc managed as objects.  TEDS provides an 

Programming Internee (API) -layer" for each data type that serves as the mteruce 
i ^database and clients. The data set orfmuatn provides the structure and functions for 

ipplranrms to determine what is contained in the daiaime. «ad «n A PI far m*».flint A.,. ff n 

wh» me Department of Defense DU COE (Defense information liiaisirucrure Ccmmon 
Environmem) and SHADE (Shared Data Eni an—mi) concepts, the METOC Database u 
QfsgPn(X)E«>raplise«sAayea'elMriftiisignieiai, Asaectated with each shared database 

■ an API segment The segments are arranged by data type as follows: 

JE*Sir*:T 

Data Type Data Sctmeai 

MDQRID 

API Setjmeat 

Grid Fields MAORID 

1 arm» kmgmiilii ame (LLT) Observations MDLLT MALLT 

TexatalObscrvaoons and Bulletins MDTXT MATXT 

Remoter/ Sensed Dau MDREM MAREM 

imagery and Product Data MD1MG MAIMG 

niraamtngy Data MDCUM MACLDvl 

In a typical riiem server architecture, the shared database segments reside on a DU COE SHADE 
*-_wtt> ■ NITES I or II client machine hosong the API segmenu.   Communicaoon 

i API segments and shared database segments u accomplished over the network usmg ANSI- 
I Query Language (SQL). 

GrfdFWd METOC dates« provide forecast reformation for various stmosptro 
imaiaifi AQ^aaiepreaecaaaloejeeJcotk<^ Thegriddsts 
n^™^lf*^*VmM"nK^*V**^W^^*a€. Agrkldamrecom 

Fk^areiecetvedm.QRm(aiiiided Binary) meaaegetamaL Grid data can be aseodatsd whh s 

I er Mots ov a diem «nrJir«^ rw. p^ ^^^ r||||f|| nf |||||( |fi| B|||j |t|| 
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(tempemure, pressure, wind speed, wind direction, sea surface -mrr——. etc.) as 
predicted by ruimerieal forecast modelt. Grid Field data managed by TEDS includes separate grids for 
specific perimeters at analysis and forecast time periods (0,12,24... hounm the future), end differing 

■ model resolutions (grid size and geographical coverage). 

TEDS Segments 

APPLICATIONS 

OMAR 

il 
"I 

UTOH 
An 

.1 

la&cai 
AH 

> 8 

DBAon Scencnt 

COTS RDBMS Server Seamcm(c.f>lstfefmix, Sybase. Oracle) 

DU COE KERNEL 

\ 

LLT data are point observations. These include surface weather observations, synoptic observations, 
HETAR reports. Terminal Aerodrome Forecasts (TAFs), upper air observations (e*g, radiosonde 
reports, aircraft observations), and ocean scwidinp (bssfaythermograph. sound velodiy p^ 
Note that Grid Field Data an regularly spaced, whereas LLT data are not 

Textual Observation data are primarily ASCII formatted forecasts or bulletin/warning massages. 
Textual observation data can be associated with a specific geographic point and time, but more 
generally are associated with a geographical area or region. Types include Forecast Reports, 
Warnings, and Notices. Depending on the type of textual observation, the reporting station or 
organiiation, and the area or region affected, a textual observation may be decoded and stored along 
with the textual portion of the message. Textual observation data are typically displayed as text by a 
diem application. 

Remotely Sensed Observational Data are observations derived from specific sensors on DMSP, 
TIROS, QOES, and other remom ocmo sensing systems satellite*. These dsa sets are eenh-kxatable 
^lerMftsdMisxtoviduaJaateUtescoawrea Generally, these observations are recorded and 

l with a track, profile, or swath of individual sensor readouts and therefore have multi- 
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i making the dam distinct from LLT or Textual observation types   Sources include 
TIROS OpwtioMi Vertical Sounder (TOYS) and Special Senior Miatm«v. iM.r («cui) .~». 
R«»i»^i«Mrgrtiiiisg«nct»lrypre^ioc^ 
prkvtoo^>tayoruMbyMETXX:decttionaidpro(rinu. 

METOC database imagery data consists of standard format raster display products (e g   GIF) 
by an analysis or decision aid application. These display products are typically generated by 

 ^^^«y.we*her forecasting«» analysis, or METOC decision aid programs local 
anal to TESS(NC) systems. The types of imagery products supported achide projected satellite 

METOC application screen captures, briefing slides, and standard format Internet Web 
Imagery data consists of information describing the characteristic of toe dam and either the 
"-' product or produced ~mm"definJtions that refaenee gengnphk location (region or 

dstasets, operator annotations, other products, and/or processing routines necessary to 
-*—' display producL 

products, 
entim i 
point), 

Climatology, which is static data, will have individual data segments for each data type as TEDS 
matures. Examples of climatology data are Surf** Marine Gridded Climatology. Low Frequency 
Bottom Loss, and Terrain data. 

RemoteTEDS 

P«K»ottTED^nware library 
Broker Antuttcttre(CORBA). RemoteTEOS allows an application to make TEDS API function calls 
when the TEDS database is hosted on another hardware platform (or even the same system) 
RemotolTOSimiJkmentstbeTEDSAPübyrjas«^ This interface 
tfaM*?."f"MpMtM'dl*üiai nPtacm* *" of mformix. More specifically, RemoteTEDS is a 
layer maenad between the invocation of a TEDS API function call and the processing of that TEDS 
APIfimenoncalL RemoteTEDS relies on CORBA as its transport mechanism, utilizing its own set of 
•wrapper" functions that call the CORBA methods which connect and exchange data to a remote 
TEDSaerver. RemoteTEDS was developed by the Naval Research Laboratory, Stennis Space Center 
Misshapen, m association with Physitron, Inc. The -RemoteTEDS" CORBA implementation uses' 
Object Oriented Concepts, inc's Object Request Broker (ORB) -OmniBroker." 

The inotMbonfa-RemoteTEDS fctoeilowdamaeeessvia TEDS APIs across platforms without 
""*"!*« TEDS API calls within the apniieation code.  This is particularly useful for software 
epgtattiiwosvdotwwhow 
TCDSteformrjt database. The coda can be developed with APIs (which will not change); however 
^^■0f^of«to^talumdledbyaCORBA interface. OmnJBroker wu the lreew« 
CORBA smnlamentiuon chosen since fts CM- was CORBA<complianL 

The fbUowing diagram compares the two approaches: 
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In summary, for each TEDS function call implemented, an equivalent method was required to be 
written in DDL. Each of the data types used by these functions had to have equivalent 1DL data types 
aswelL Once the 1DL was written for all of the aecemrv TEDS IMUMHU, «n«»«jw»«iw»g «A t«, th> 
client and a server side of the RemoteTEDS had to be written. The client side (which is the only side 
the end application programmer sees) must connect to a RemoteTEDS server within the "ted snnO" 
function, and act as a proxy to the RemoteTEDS server for all TEDS function calls. Here, each of the 
DDL methods has a C function "wrapper" of the TEDS function call that, in torn, calls its 
cotiespuuding RemoteTEDS CORBA method (again translating any data structures, if required). The 
server receives these method invocations, calls the actual TEDS, and returns the result (handling any 
data conversions necessary). 

For example, a TEDS API C function: 

Int ted_GridRetr( GRIDQUERY, PUNKEDLIST); 

becomes the IDL method: 

Interface GRI£>_API { 

int   GridRetr   ( 
GridDaULL); 

itUGRIDQUERY   GridQnery,   out   idl.GRIDDATAs 
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RemoteTEDS IMPLEMENTATION FOR TAMS/RT 
AT THE NAVAL RESEARCH LABORATORY 

Naval Research Laboratory (NRL) Mahne Meteorology Diviiioo m Momerey, Cilifomit ii am«»y 
demoo*wmg CORBA capabilities under tu TAMS/RT (T»ctical Atmoipberic Modem» 
SyacnVReeJ-Time) research project in which meteorological data is being managed by the TEDS 
database to «asport TAMS/RT applications programs. Initial trial installations have proven soccestruJ 
in the Fleet. Several individual applications that share data are combined utiii™, n.^Tflpc 
even though may run ca ditbnm bm&^mt^ottmm eoBäpatkm. These applicant program* 
require ouumal changes and "mcotnnatible" hardware resources can be networked, incorporating 

The TAMS/RT is a workstation version of the atmospheric forecast component of the Navy's Coupled 
Oeean/Amoep^MesoscaJelYedictioo System (COAMPS). COAMPS is a sophisticated numerical 
model for forecasting clouds, rain, and snow, subgrid-ecale mixing, and »"^p4rt a rlniiil a—mlii 
radiatioo parameterization. For the prototype, COAMPS is run on SGI machines. Input data for 
COAMPS can be retrieved via RemoteTEDS and CORBA from the TEDS database located on a HP 
BIO. COAMPS results are also stored and managed in the TEDS database for use by Tactical 
Decision Aid (TDA) programs. The motivation for the TAMS/RT is to make the best use of a growmi 
vofcane of perishable data available «»-scene (mcludmg local obeereatice* 
radar). The COAMPS domain is adjustable with grids and output products tailored for ndrridoaJ 
reomromants. Traditional meteorological models provide outputs «very twelve hours; COAMPS 
allows access to results at every time step. The bottom line is more flexible, timely co-scene i 
pRQlCtlOQS. 

RemoteTEDS INSTALLATION 

The following procedures were followed to implement the TAMS/RT TEDS API amlication code 
with RemoteTEDS. tv-*** woe 

1. Download Object Ctiented Coite*^ lnc.*s (CXX3 Object Reo^ 
systems. OOC's ORB. currently CORBA-2.0 compliant, is free for noncommercial use. UM 
README and INSTALL procedures for each specific machine, install the ORB software on both 
the server and client machine. 

2. install the RemoteTEDS server libraries on the server machine. 
3. Install the RemoteTEDS client libraries on the client machine. 
4- O"*" «*"■» machine, modify Makefile for your cuem application code. Replace regular TEDS 

Bbr"y_|j!lja *** RemoteTEDS libraries. UM appropriate flags as specified in RemoteTEDS 
instaJl procedures. Re-compile application code. 
On the server machine, set up appropriate TEDS and RemoteTEDS environmental variables 
(la^EwaandREMOTETEDSJORFILE). ^«™««i vanaoies 
0nthlü!ür,MChine' Rm^oteTEDS"oruneds_aerver". FTP IORFTLE file, which has just 
*»—"■■'■• to the client machine. 

5. 

7. On the diem machine, set up the appropriate RemoteTEDS variable (REMOTETEDS IORF1LE) 
topotatmnewIORFILE. _»«~u*> 
On the client machine, run the application code.  Data from the TEDS database on the server 
machine appears on the client machine! 
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TAMS/RT Technical Concept 
Data/Product Flow 

TAM&/BT PITTA II* 

TAMS/RT hardware and software installed at Navy M—eiilotM ■! and fli i anii|iiiilili Remonal 
Cam will provide UM ability to orgaucaily perform very Ugh motak» (up » 3 km) i 
analyses art ftncasts («a »3« boars). The forecast oamat da ttmpon deance aids t 
modest ftat require hith fidelity. lugh-iaootatioo aaMqM dm Monody availably«* «the 
R*a>_??'paoB "" Tm*°'mod8L "«»«**"». TAMS/RT will exploit data sourom ftat may not 
be available in a timely manner from the main prodneaon center, FNMOC (Fleet Nnaeheai 
MaasocdogyiandOccanotiauuvCenttrt.Mom—v mefa^y,  ,    .^wfrtf>rt^„^„^^ 
winds derived from tbc i   ■ ■ ■' ' 

TAMS/RT is an ead-toHod. portable. on-eoeM atmoepbonc analysis and 
two coanpaar systems. 1) me COAMPS componttMoal server, a 
rnAUP* ~+— --.n^i i—^:., 1m tl||w nf nmki ,,,„„„„ ^ M 

ett; and 2) the TEDS databaaa server, a wortutaujo with ft« TEDS 
iosaUod. TBT>C A—u. .-„ r..^ 1f W1 ,„M|M|| l|[Lj4 (   A [UL 

FNMOC   TEDS provides internees for dim Tvtinfrm and TTtirstmi programs 
. and making COAMPS results available to öfter application over a nctwoik 

i also contains me vraalrnrion tools to enact grid fields, satellite 
conventwnal obsavstwoil asm from TEDS, to display mem on die oiieniors cwaolo 
lf**||Ma*°Pwposei,aBdto m 

mows an operator to set up, modify, and automatically exocuae a COAMPS 

while 

system 
from 

storing, 
This 
and 

a GUI 

SA2? IZSZTJZSl^J" "•* MV°I O****»»» Opm^ Inmpol-ion)   and COAMPS.   MVOl "nMsphcnc analysis can use Rirtinimda, Surfte» Obsarvatiom, SSM/L SSMT1 
Abtnft Rapom. S«ellite-Derived Winds. TOVS   (utoUte verbal ZmZ£ZZTo£Z*L 
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TAMS/RT Forecast Components 

TAMS/RT OPERATION 

TAMS/RT malcaa two 36-bour forteaaa twiot a day. at operator 
„jy backanaad tWda and boaadary uwdirinrii fcoa AM global 

data » «mo. »a COAMPS aoalym ■■" *«•» 
■> a.ii,gi  niMA AflMflBBflRlV ftBV MM IOC 

boonofeAofcmaaioyciaanoaadbyCOAMPSaa« 

too.   TEDS ween 

of oca 
That, ttw fin 

(WTbwl OB aooiber p^oceaaor. """ .^■^^T^JSSI^'T 

«..put prodoct « ten • «no of «BOWC«" or atoiy» of con- •"^V*?ff**J^ 
«T. Maa* foracaa product ipam«| UM "»nval bacwoaa the 12 and 3« bow for» 

A,TEDSd^o»«oMiJi0^o»«oU^OÄ«Utti.proo^ 
t»o^Diorii^hk«ipiooocM.iobo«faoiOT»Bdutiicilniiiiwiofi. 
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SUMMARY 

"He TAMS/RT prototype demonstrations have benefited from the use of CORBA. CORBA 
h«provento be an efficient softw» development tool for applkttioas developers, particularly fa 
c^pla^ntattonawhileg^code. In me future it is caSn^TL^vK^fa^lS 

ZrLnc P0DJ"" b"efit *e government sector, as CORBA is benefiting industry. The design of 

effiaent use of «sources. The future is bright for software development and re-use. 

NOTES: 
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